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Figure A-10-30. Tc-99 peak aquifer concentration (pCi/L) for the 39-cm/year tank farm recharge rate case.
A-10.1.2.3 Tc-99 with Maximum Anthropogenic Recharge Rate

The peak simulated concentration in the vadose zone for this case was 3.34e+5 pCi/L in 1978 and
occurs after the CPP-31 rel ease date. The peak simulated concentration declined to 7.60e+3 pCi/L in 2005 and
to 1.62e+3 pCi/L in 2095. Figures A-10-31 and A-10-32 present the vertical and lateral extent of the ssmulated
vadose zone concentrations. The shallow vadose zone contamination located immediately northwest of the
former percolation ponds is due to the CPP-22 OU 3-13 soil site (0.1 Ci), which was placed in the model in
1990.

Figure A-10-33 shows the peak vadose zone concentration through time. Peak vadose zone
concentrations are much lower than the base case. The Tc-99 activity flux into the aquifer isillustrated in
Figure A-10-34 and showsthat the peak Tc-99 flux into the aquifer from the former percolation ponds and tank
farm occurs much earlier than the base case. The Tc-99 concentration in key perched water wellsisillustrated
in Figure A-10-35.

Figure A-10-36 illustrates the horizontal aquifer concentrations, and the peak aquifer concentrations
through time are given in Figure A-10-37. Peak aquifer concentrations resulting from the maximum recharge
simulation are very similar to the base case, but less, and occurs earlier. The peak concentration in the year
2095 is 22 pCi/L, which is approximately two times the base case.
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Figure A-10-31. Tc-99 horizontal vadose zone concentrations (pCi/L) for the maximum anthropogenic
recharge rate case (MCL = thick red, MCL/10 = thin black, MCL* 10 = thin red).
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Figure A-10-32. Tc-99 vertical vadose zone concentrations (pCi/L) for the maximum anthropogenic
recharge rate case (MCL = thick red, MCL/10 = thin black, MCL* 10 = thin red).
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Figure A-10-33. Tc-99 peak vadose zone concentrations (excluding submodel area) (pCi/L) for the

maximum anthropogenic recharge rate case.
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Figure A-10-34. Tc-99 flux into the aquifer (Ci/day) for maximum anthropogenic recharge rate case.
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Figure A-10-35. Tc-99 concentration (pCi/L) in perched water wells for maximum anthropogenic recharge
rate case (measured values = blue crosses, red = model at screen center).
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Figure A-10-36. Tc-99 aguifer concentrations (pCi/L) for the maximum anthropogenic rate case (MCL* 10 =
thin red, MCL = thick red, MCL/10 = thin black, MCL/100 = thin black dashed).
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Figure A-10-37. Tc-99 peak aquifer concentration (pCi/L) for the maximum anthropogenic recharge rate
case.

A-10.1.3 Tc-99 Preferential Flow Between the 380-ft Interbed and the ICPP-MON-A-230 Well

Routine sampling of the aquifer monitoring well |CPP-MON-230 2003 found Tc-99 concentrations at
approximately twice the MCL. Thiswas the first time that aquifer concentrations were found to exceed the
MCL and prompted an investigation into the source of the Tc-99. The results of the Tc-99 investigation
indicated that the source of the elevated Tc-99 in groundwater at well ICPP MON-A-230 was most likely
attributable to historical liquid waste releases at the tank farm, in particular the Site CPP-31 release (ICP 2004).

The preponderance of evidence argues against the hypothesis that an improper annular seal at
monitoring well |CPP-MON-A-230 could have allowed rapid downward migration of Tc-99 along the
borehole to the aquifer. The 2005 Tc-99 results from new aquifer well ICPP-2021 (located 1500 feet away
from MON-A-230) demonstrates that elevated Tc-99 concentrations are more widespread in the SRPA than
previously believed. Moreover, the 2005 Tc-99 sampling results demonstrate that elevated Tc-99
concentrations are not present in the shallow perched water (TF-CH; 8.3 +2.1 pCi/L) or deep perched water
(TF-DP-L385; 7.8J+ 1.1 pCi/L) at the Tank Farm Well Set (DOE/ID, 2006). The low Tc-99 concentrations
measured in the Tank Farm Well Set further bolsters the conclusion that the source of the elevated Tc-99 in the
aquifer is not attributable to downward leakage of perched water at the boreholes of the Tank Farm Well Set.
Rather, the most likely mechanism for transport of Tc-99 from contaminated tank farm soils to the aquifer is
believed to be downward movement of contaminated water through the vadose zone to the water table, not
short-circuiting down the borehole at well |CPP-MON-A-230.

The high aquifer concentrations of Tc-99 recently discovered in well |CPP-MON-A-230 could not be
matched with the large-scale vadose zone model. The highest observed concentrations were approximately
3,000 pCi/L. The highest simulated concentrations were less than 1,000 pCi/L (see Section A-7.3.1). The high
Tc-99 concentrations occurring in thiswell could be the result of a small-scale preferential flow path between
the perched water near the 380-ft interbed beneath the tank farm and the aquifer near the ICPP-MON-A-230
well.

This hypothesis was investigated in the following manner: 1) the time history of the maximum Tc-99
concentration anywhere in the 380-ft interbed was used to define the preferential flow concentration, 2) a 10
gpm preferential pathway to the |CPP-MON-230 well |ocation was placed in the aquifer model, and 3) the Tc-
99 flux from the vadose zone into the aquifer model was uniformly reduced at all other blocks by the amount
needed to maintain an unchanged total Tc-99 flux to the aquifer. This sensitivity simulation was only
performed using the aquifer model and used the Tc¢-99 base case to define the Tc¢-99 flux.
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Theintent of this sensitivity simulation was to estimate the flow rate needed for a preferential flow
path from the 380-ft interbed to the aquifer, which results in the observed concentrations at Well | CPP-M ON-
A-230. A ten gpm flow rate from the location of highest Tc-99 within the 380-ft interbed was needed. The tota
amount of Tc-99 transferred directly from the 380-ft interbed to the aquifer at the ICPP-MON-A-230 well
location was 1.87 Ci, which is approximately 53% of the total Tc-99 (3.56 Ci) that was released to the tank
farm. This flow rate resulted in a maximum aquifer concentration of 3,842 pCi/L in the year 1986.

Thissimulation indicates arelatively small preferential flow pathway could bring aquifer
concentrationsto that observed at |CPP-MON-A-230, but the areainfluenced was smaller than the current area
observed to be over the MCL. The recently drilled ICPP-2020 and | CPP-2021 indicate this area may extend
from north of the tank farm to possibly 1,000 ft southeast of the tank farm. The simulated arrival time for the
very high concentration was much earlier than the current time and had fallen to 307 pCi/L by the year 2005.
The peak aquifer concentration in the year 2095 was 9 pCi/L. The horizontal aguifer concentrations near
INTEC for thissimulation are given in Figure A-10-38, and the peak aquifer concentrations are shown in
Figure A-10-39.

A-10-37



911/03/2095

=7

— !
A s \®
D SN NY
- /T SN )
2

="
s

Figure A-10-38. Tc-99 aquifer concentrations (pCi/L) for the 10-gpm preferential flow path to well | CPP-
MON-A-230 (MCL*10 = thin red, MCL = thick red, MCL/10 = thin black, MCL/100 = thin black dashed).
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Figure A-10-39. Tc-99 peak aquifer concentration (pCi/L) for the 10-gpm preferential flow path to well
ICPP-MON-A-230.

A-10.1.4 Tc-99 Service Waste Source Inventory

The Tc-99 concentrations were never monitored in the INTEC service waste. The service waste source
term was estimated from the 1-129 inventory and the ratio of Tc-99 to 1-129 concentration measured in 2001 in
the aquifer near the CFA (see Section A-9.2.3). Asdiscussed in that section, 1-129 and Tc-99 are very mobile
and long-lived. If Tc-99 and 1-129 are assumed to be transported identically from the CPP-3 injection well to
the CFA monitoring wells, the ratio of measured values should be equal to the origina disposal inventory. The
aquifer wells north of the CFA were not used to obtain this estimate because the Tc-99 released in the tank
farm may be influencing those ratios near INTEC.

The primary source of uncertainty isin how Tc-99 and |-129 are transported en route to the CFA. The
sensitivity of the model to different Tc-99 service waste amounts was investigated by using the maximum
concentration ratio found in the CFA wells. The maximum ratio was 25.1/1. Thisratio resulted in a combined
CPP-3 and percolation pond Tc-99 source of 37 Ci.

A-10.1.4.1 Maximum Service Waste Inventory for Tc-99

The peak smulated concentration in the vadose zone for this case was 1.64e+5 pCi/L in 1978 and
coincides with the CPP-31 release date. The peak simulated concentration declined to 1.91e+4 pCi/L in 2005
and to 1.68e+3 pCi/L in 2095. Figures A-10-40 and A-10-41 illustrate the vertical and lateral extent of the
simulated vadose zone concentrations.

Figure A-10-42 illustrates the peak vadose zone concentration through time. The peak vadose zone
concentration is the result of the tank farm sources and increasing the service waste did not change these
values. Therefore, both data appear as asingle line on Figure A-10-42. The Tc-99 activity flux into the aguifer
isillustrated in Figure A-10-43 and indicates that concentrations in the aguifer resulting from CPP-3 injection
well failure and percolation ponds have nearly doubled. The Tc-99 concentration in key perched water wellsis
illustrated in Figure A-10-44. The shallow vadose zone contamination located immediately northwest of the
former percolation ponds is due to the CPP-22 OU 3-13 soil site (0.1 Ci), which was placed in the model in
1990.

The increased Tc-99 service waste inventory had the most significant influence on the aquifer
concentrations. Differencesin the vadose zone model were only observable in a higher early activity
concentration as a result of the CPP-3 injection well failure. The activity flux to the aguifer from the injection
well failure increased from 0.001 Ci/day to 0.002 Ci/day.

A-10-39



Figure A-10-45 illustrates the horizontal aquifer concentrations, and peak aquifer concentrations
through time are given in Figure A-10-46. The peak Tc-99 concentration in the year 2095 was 15 pCi/L, which
is approximately 1.5 times the base case.
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Figure A-10-40. Tc-99 horizontal vadose zone concentrations (pCi/L) for the maximum service waste
inventory case (MCL = thick red, MCL/10 = thin black, MCL* 10 = thin red).
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Figure A-10-43. Tc-99 flux into the aguifer (Ci/day) for the maximum service waste inventory case.
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Figure A-10-44. Tc-99 concentration (pCi/L) in perched water wells for the maximum service waste
inventory case. (measured values = blue crosses, red = model at screen center)
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Figure A-10-45. Tc-99 concentrations (pCi/L) for the maximum service waste inventory case (MCL*10 =
thin red, MCL = thick red, MCL/10 = thin black, MCL/100 = thin black dashed).
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Figure A-10-46. Tc-99 peak aquifer concentration (pCi/L) for the maximum service waste inventory case.

A-10.1.5 Model Horizontal Grid Size

Contaminant concentrations and soil/rock saturations are functions of grid block discretization,
primarily because of the implementation of the boundary conditions, where the incoming fluxes are assumed to
be assigned to the node center. The incoming fluxes are partitioned within a given grid block (sorption), and
phase velocities and pressures are calcul ated based on the pressure-saturation relationships within the grid
blocks. Large grids can result in underpredicting contaminant concentrations and water saturationsin addition
to increasing numerical dispersion. Ideally, the model grid discretization should be determined by the
minimum grid size required to obtain an invariant (size-to-size) result. However, limitations emplaced by
computational resources typically dictate the minimum grid discretization. As aresult of computational
limitations, discretization is often atrade-off between larger block sizes, smaller simulation domains, and
longer run times. Small simulation domains may have boundaries that influence the solution. For example, a
lateral boundary could restrict lateral water movement and create deeper perched water, which would not occur
in the larger domain, while more grid blocks of the same size necessary to represent the larger flow domain
require excessive run times. The OU 3-14 model discretization was guided by the need to capture the very
large Big Lost River and percolation pond recharge sources and the need to have a computationaly tractable
model.

The model sensitivity to the horizontal grid discretization was assessed by simulating a subdomain of
the northern INTEC using the same model parameters and a smaller horizontal grid block size. The OU 3-14
used a 100- x 100-m horizonta grid and the subdomain model used a 50- x 50-m horizontal grid. The
submodel includes a smaller reach of the Big Lost River, which also may contribute to differences between the
subdomain model and the base model. The submodel domainisillustrated in Figure A-10-47.
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Figure A-10-47. Subdomain model horizontal discretization.
A-10.1.5.1 Tc-99 Horizontal Discretization Sensitivity Results

The peak smulated concentration in the vadose zone for this case was 6.42e+5 pCi/L in 1978 and
occurs after the CPP-31 release date. The peak simulated concentration declined to 7.4e+4 pCi/L in 2005 and
to 3.64e+3 pCi/L in 2095. Figures A-10-48 and A-10-49 illustrate the vertical and lateral extent of the
simulated vadose zone concentrations.

Figure A-10-50 gives the peak vadose zone concentration through time. The peak concentration
resulting from the CPP-31 release increased by afactor of 3.9 simply asaresult of decreasing thegrid size. The
Tc-99 activity flux into the aquifer isillustrated in Figure A-10-51 and does not contain the service waste pond
peak fluxes that occurred in the base case during the 1980s and 1990s because the submodel domain did not
include the ponds. The Tc-99 concentration in key perched water wellsisillustrated in Figure A-10-52.

The amount of horizontal spreading in this submodel is lessthan that predicted by the base case. Asa
result, the submodel overpredicted concentrations in the tank farm hot spot located south and east of the tank
farm (i.e., CPP-33-1 and MW-10-2) but underpredicted concentrations further from the tank farm (i.e., wells
MW-5-2 and MW-55-06). The submodel would require a higher dispersivity to match the far and near wells.
Thiswould result in lower peak concentrations and better agreement between the submodel and base case
model. In general, the behavior of the submodel Tc-99 and the base case Tc-99 is similar. The tank farm
contaminants move south and east of the tank farm in the upper shallow perched water. Both models predict
the Big Lost River to have alarge impact on Tc-99 flux into the aguifer. In both cases, the peak aquifer flux
immediately follows the minimum peak flow year for the Big Lost River recorded at Lincoln Boulevard bridge
gaugein 1999.

Aquifer concentrations for these simulations are given in Figure A-10-53, and Figure A-10-54
illustrates peak aguifer concentrations through time. The peak aquifer concentration was 783 pCi/L in 1970
and 192 pCi/L in 2005, which were very near the base case values. The peak aquifer concentration in the year
2095 was 14 pCi/L, which was dlightly higher than the base case value.
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Figure A-10-48. Tc-99 horizontal vadose zone concentrations (pCi/L) for the 50- x 50-m submodel case
(MCL = thick red, MCL/10 = dotted, MCL* 10 = thin red).
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Figure A-10-49. Tc-99 vertical vadose zone concentrations (pCi/L) for the 50- x 50-m submodel case (MCL
= thick red, MCL/10 = dotted, MCL* 10 = thin red).
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Figure A-10-50. Tc-99 peak vadose zone concentrations (excluding submodel area) (pCi/L) for the
50- x 50-m submodel case.
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Figure A-10-51. Tc-99 flux into the aguifer (Ci/day) for the 50- x 50-m submodel case.
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Figure A-10-52. Tc-99 concentration (pCi/L) in perched water wells for the 50- x 50-m submodel case
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Figure A-10-53. Tc-99 aquifer concentrations (pCi/L) for the 50- x 50-m submodel case (MCL* 10 = thin
red, MCL = thick red, MCL/10 = thin black, MCL/100 = thin black dashed).
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Figure A-10-54. Tc-99 peak aquifer concentration (pCi/L) for the 50- x 50-m submodel case.

A-10.1.6 Sensitivity Analysis Summary

Decreasing the tank farm recharge rate to 3 cm/year from 18 cm/year increases the travel time through
the vadose zone and the peak Tc-99 concentrations by allowing a much longer and lower amplitude
breakthrough to the aquifer. It also lessens the impact of the Big L ost River because less Tc-99 is deep in the
vadose during the high flow years. Increasing the tank farm recharge to the maximum expected rate had aless
dramatic effect than decreasing it to the minimum expected rate and did not significantly change the simulation
results. Thisis because the recharge rate was only doubled, but the minimum expected rate decreased the
recharge rate by afactor of six.

Tc-99 preferential flow path sensitivity simulations suggested a large fraction of the total tank farm
Tc-99 must move from the 380-ft interbed directly to the aquifer near the ICPP-MON-A-230 well location to
result in the high concentrations observed at thislocation. The peak Tc-99 concentrationsin the 380-ft interbed
were approximately 5,500 pCi/L in 1999 and a 10-gal/min flow rate from the 380-ft interbed resulted in a peak
aquifer concentration of 3,842 pCi/L. The total amount of Tc-99 transferred from the 380-ft interbed at this
flow rate was 2.87 Ci.

The highest and lowest interbed conductance simulations affected the influence of the Big Lost River
and resulted in alower amplitude and longer Tc-99 flux into the aquifer. The highest conductance interbed
simulation reduced the horizontal spreading of the Big Lost River and allowed a smaller fraction of that flux to
extend below the tank farm. The lowest conductance interbed simulation resulted in more horizontal spreading
of the Big Lost River west of the tank farm but dightly less water reaching benezath the tank farm relative to the
base case. However, agreement of the simulated and observed perched water concentrations was similar to the
base case. The interbed conductance sensitivity simulations indicate that the model is more sensitive to
interbed surface slope than permeability and thickness. Both the interbed conductance sensitivity realizations
of the vadose zone lithology decreased the dip of the 140 ft interbed towards the tank farm and the resulting
change in aguifer concentrations was similar.

Results of the horizontal discretization sensitivity simulations using smaller grid blocks resulted in
higher concentrations, overprediction of concentrations in the nearest shallow perched water well (CPP-33-1),
and underprediction of concentrations in the more distant wells (CPP-55-06 and MW-02). Matching the
northern shallow perched water with the submodel would require alarger dispersivity value and the results
would most likely be similar to the base case. This suggests the base case horizontal discretization was
adequate to represent the vadose zone.
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Table A-10-2 summarizes the sensitivity simulation results in the vadose zone and includes the peak
concentration, time of peak, peak concentration in year 2005, and the peak concentration in the year 2095.
Table A-10-3 presents the same information for the aquifer. Table A-10-4 presents the model calibration
gtatistics for each sensitivity case and includes the average, minimum, maximum, and standard deviation of the
log RMS for al vadose zone wells. The total number of simulated and observed pairs evaluated in calculating
the calibration statisticsis also included. Thisvalueis different for each sensitivity simulation because the log
RMS was not calculated if simulated or observed values were zero. The statistics presented in Table A-10-4
alow evauation of the agreement between the simulated and observed data. Sensitivity simulations that show
amuch worse agreement than the base case do not represent atrue model sensitivity because the results are

unrealistic.

Table A-10-2 Vadose zone model sensitivity analysis peak concentrations.

Section Simulation Year Peak Peak Peak
of Peak Concentration Concentration Concentration
(pCi/L) in 2005 in 2095
(pCi/L) (pCi/L)
A-73.1 Tc-99 base case 1978 1.64e+5 1.91et+4 1.68e+3
A-10.1.21 Tc-99 high interbed conductance 1978 1.64et5 2.61let+4 2.56e+3
A-10.1.2.2 Tc-99 low interbed conductance 1978 1.64e+5 2.71let+4 2.29e+3
A-10.1.31 Tc-99 3-cmyear tank farm 1977 1.0le+6 5.47e+4 8.26e+3
recharge rate
A-10.1.33 Tc-99 39-cm/year tank farm 1978 1.49e+5 7.60e+3 1.69e+3
recharge rate
Tc-99 maximum
A-10.1.34 anthropogenic water 1978 3.34et+4 7.60e+3 1.6%e+3
recharge rate
A-10141 | c9910-ga/minpreferentia 1978 1.64et5 1.91e+4 1.68e+3
flow path from 380-ft Interbed®
A-10152 | le-99estimatefrom 251 Tc-99/ 1978 1.64e+5 19le+4 1.68e+3
1-129 ratio
A-10.1.6.1 Tc-99.50- x s:)i;jm horizontal 1978 6.41e+5 7.40e+4 3.64e+3
a. ldentical to base case.
Table A-10-3 Aquifer model sensitivity analysis peak concentrations.
Section Simulation Year of Peak Peak Peak Peak
Concentration Concentration Concentration
(pCi/L) in 2005 in 2095
(pCi/L) (pCi/L)
A-8.3.2 Tc-99 base case 1999 935 234 11
A-10.1.2.1 | Tc-99 highinterbed conductance 1999 568 203 43
A-10.1.2.2 Tc-99 low interbed conductance 1999 628 169 45
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Section Simulation Year of Peak Peak Peak Peak
Concentration Concentration Concentration
(pCi/L) in 2005 in 2095
(pCi/L) (pCilL)
A-10.13.1 Tc-99 3-cmiyear tank farm 1999 327 125 40
recharge rate
A-10133 | 1c9939%-cmiyeartank farm 1999 970 220 10
recharge rate
A-10.134 | 1¢99 maximum anthropogenic 1986 799 139 2
water recharge rate
A-10.14.1 Tc-99 10 gal/min preferential 1986 3.842 307 9
T flow path from 380-ft interbed '
A-10152 | 1699 estimaefrom 251 Tc-99/ 1999 935 236 15
1-129 ratio
A-10.16.1 T6-9950- x50-m 1999 783 192 14
horizontal grid
Table A-10-4 Vadose zone model sensitivity analysis calibration statistics.
Section Simulation Average Minimum Maximum Standard Number of
Log RMS Log RMS Log RMS Deviation Pairs
Error Error Error Log RMS Evaluated
Error
A-731 Tc-99 base case 1.14 0.193 281 0.603 54
A-10.1.2.1 | Tc-99 high interbed conductance 0.984 0.0141 2.89 0.722 56
A-10.1.2.2 Tc-99 low interbed conductance 0.972 0.154 2.84 0.648 56
A-10.1.3.1 Tc-99 3-cm/year tank farm 1.09 0.359 2.96 0.638 56
recharge rate
A-10133 | 1o9939-cmiyear tank farm 1.02 0.057 254 0.613 56
recharge rate
Tc-99 maximum
A-10.1.34 anthropogenic water 0.933 0.0304 291 0.634 56
recharge rate
Tc-99 10-gal/min preferential
A-10.14.1 ) 1.14 0.193 2.81 0.603 54
flow path from 380-ft interbed®
A-10152 | 199 estimatefrom 25.17c-99/ 117 0.193 281 0.594 54
1-129 ratio
A-10.16.1 Tc-99 50~ x SQ-m 0.639 0.241 2.08 0.681 46
horizontal grid

a. ldentical to base case.
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A-10.2 Model Uncertainty Analysis

Prediction uncertainty is comprised of (1) uncertainty in the conceptual model (i.e., acomplex process
oversimplified or not well understood) and (2) alack of knowledge about the model parameter values. The
conceptual model uncertainty can be qualitatively assessed by comparing simulation results to observations
and assessing whether sufficient complexity exists to capture the observed behavior. Parametric uncertainty
can be quantitatively assessed by using Monte Carlo ssimulation if sufficient data exist to define probability
distributions for all parameters. This was not done here because (1) there are insufficient datato create
probability distributions of the model parameters and (2) the most sensitive model parameters were adjusted to
minimize the mismatch between prediction and observations during the model calibration process. The
model’s parametric uncertainty is qualitatively presented in the context of the sengitivity analysis results.

The primary purpose of the OU 3-14 model isto predict future Snake River Plain groundwater
concentrations from the tank farm soil sites and to evaluate proposed remedial actions. Numerical simulation
of aquifer and vadose zone transport isinherently uncertain because observations of subsurface conditions are
very sparse as are the data gathered to parameterize the model. This section isincluded to discuss these
uncertaintiesin context of the primary purpose. Conceptual model uncertainty is assessed in Section A-10.2.1,
Section A-10.2.2 presents the parametric uncertainty, and Section A-10.2.3 summarizes the model uncertainty
for each contaminant of concern simulated as being low, moderate, or high.

A-10.2.1 Conceptual Model Uncertainty

The uncertainty due to model conceptualization is assessed in terms of how successful the calibration
was in matching the observed data. A good agreement between model and observations indicates the
conceptual model included sufficient complexity to match the actual behavior and the modeled system was
well understood. A summary of the model calibration is provided in this section to provide a basis for assessing
the conceptual model uncertainty.

The conceptual model adopted for the INTEC vadose zone attributes surface recharge to the transient
Big Lost River, uniformly distributed steady-state precipitation, and time-varying anthropogenic water
sources. The magnitude of these recharge sources are larger than exist across the INL Site asawhole.
Increased recharge in the INTEC areainfiltrates downward through a heterogeneous vadose zone comprised of
the aluvium; fractured basalt; and 110-ft, 140-ft, below middle massive basat (BM), and 380-ft interbeds.
There are additional discontinuous sediment units interspersed between these primary lithologic units. Near
land surface, liquid spills have occurred, releasing contaminants into the environment. We have assumed that
these spills occurred uniformly in time over the estimated rel ease period. Contaminants are then allowed to
partition onto the soil, and this partitioning is described using alinear sorption isotherm. Subsequent transport
occurs under spatially and temporally varying conditions as the contaminants migrate downward to the aquifer.
The ability of the OU 3-14 conceptual model to represent these subsurface conditionsisillustrated in the
vadose zone and aquifer model calibration sections (Sections A-7 and A-8, respectively).

The simulated recharge originating in the former percolation ponds and the Big Lost River resulted in
the formation of extensive perched water bodies beneath these location. The simulated perched water occurs
within and above the mgjor interbeds and is consistent with observed perched water near the Big Lost River
and below the former percolation ponds. The areal extent of the perched water below the percolation pondsis
consistent with the observed extent and did not reach much beyond the MW-7 well. This extent is consistent
with the geochemical analysis presented in the MWTS report (DOE-ID 2003a). The recharge from
precipitation and facility-related discharges resulted in very high saturation (0.99) in the low-permeability
interbeds beneath INTEC, but the water phase pressure is slightly negative. Thisis consistent with the
ephemeral perched water behavior observed in many of the wells beneath the INTEC, but not all locations. A
very high interbed saturation would result in the perched water screens behaving as a seepage face and
resulting in only small amounts of water being able to be withdrawn without the well temporarily drying out.
The locations of the simulated high saturation areas agree with the observed perched water locations. However,
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some observed perched water locations beneath the northern INTEC and away from the Big Lost River contain
substantial perched water depth and even have rapid lateral flow.

The simulated recharge from the Big Lost River and former percolation ponds resulted in perched
water and positive water phase pressure in these locations. The observed perched water drained out after the
percolation ponds were relocated in 2002, and this behavior is generally captured by the model. The agreement
between simulated and observed perched water suggests that the OU 3-14 vadose zone conceptual model is
sufficient and the uncertainty is acceptable, but it is not low because the model did not create positive water at
the perched water locations near the tank farm.

The highest observed contaminant concentrations in the northern shallow perched water are located
south, east, and southeast of the tank farm in wells CPP-33-1, MW-2, MW-10-2, MW-20-2, MW-5, and
CPP-55-06. Thiswas presented for both predicted and observed datain Section A-7.3. The model is consistent
with this observed trend.

The simulated transport of Tc-99 from the tank farm rel ease sites resulted in peak aquifer
concentrations occurring in the year 1999. The highest measured aquifer concentrations were found in the first
sampling of the ICPP-MON-A-230 in 2003. The observed aquifer concentrations in other aquifer wells near
the tank farm suggest that Tc-99 concentrationsin the aquifer have been either changing slowly or steady since
the mid 1990s. However, there are insufficient data for conclusive model calibration to deep vadose zone or
aquifer peak concentrations. Conclusive model calibration requires knowledge of the source and concentration
history in observation wells. Most often, the perched water wells were monitored after the majority of Tc-99
passed the monitoring locations or the sampling period was too short to discern where on the concentration
history the datalie.

Steady-state underflow is assumed to move beneath the INTEC through the fast-moving aquifer and
recharge and contaminants from the vadose zone water are diluted and dispersed as they slowly percolate
downward. The model includesthe INTEC production and injection wells as sinks and sources at the well
screen depths. The aguifer thickness was estimated based on deep well temperature profiles and is spatially
varying. The aquifer model included thefollowing threelithological layers. (1) H basalt from the water table to
the HI interbed with permeability estimated from aquifer well test data, (2) HI interbed with permeability
estimated from laboratory testing of core, and (3) | basalt with permeability estimated based on fitting the
tritium, 1-129, and Sr-90 data.

The simulated large-scale aquifer gradient near the INTEC is mostly due south. This matches the
large-scale regional gradient predicted in the summer 2004 water level measurements. The aquifer model had
good agreement with observed contaminant arrival in downgradient wells for contaminants discharged into the
CPP-3 injection well. There are sufficient time histories for contaminants to discern the rising limb, peak
concentration, and falling limb of the tritium and Sr-90 concentrationsin the observed concentration histories.
The agreement with the simulated and observed large-scale gradient and contaminant history data (specifically
tritium) indicate that the OU 3-14 aguifer model has sufficient complexity to match the observed water
behavior and the uncertainty is acceptable. The relatively poor match with Sr-90 concentrations in the aquifer
suggest spatially varying sorption chemistry is occurring within the aquifer and the model does not contain this
complexity/understanding. For this reason, the conceptual model uncertainty within the aquifer isonly
acceptable.

A-10.2.2 Parametric Uncertainty

Themodel parametric uncertainty analysis quantifiesthe model output uncertainty to the model’s input
parameters. The results of the sensitivity analysis forms most of the basis for the parametric uncertainty
discussion presented in this section. The OU 3-14 source term was not included in the sensitivity analysis, but
the OU 3-14 source term is an important model parameter and the uncertainty is discussed in this section.
Contaminant transport scales linearly with an increase or decrease in source magnitude, and alinear increase or
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decrease in the OU 3-14 source terms would result in a corresponding linear increase in the predicted
groundwater concentrations.

In general, the most sensitive parameters suggest highest uncertainty. However, thisis qualified here:
If the sensitivity analysis was high for a specific parameter and that specific parameterization resulted in a
greatly increased mismatch between observed and predicted data, the uncertainty is less than suggested by the
sengitivity analysis. The parameters contributing most to uncertainty are (1) the source terms, (2) model
transport parameters, (3) model hydraulic parameters, (4) infiltration rate, and (5) subsurface structure. Each of
these are discussed in the next sections.

A-10.2.2.1 Contaminant Source Terms

The source terms used in the groundwater risk assessment included (1) the tank farm leaks and spills
that created the OU 3-14 contaminated sites, (2) the service waste disposed of into the former CPP-3 injection
well and percolation ponds, and (3) OU 3-13 soil sites. The uncertainty of each sourceis presented below. The
service waste (except Tc-99) and the OU 3-13 soil sites source terms were taken from the OU 3-13 RI/FS
(DOE-1D 1997), and much of the uncertainty discussion was taken from the OU 3-13 RI/FS.

A-10.2.2.1.1 OU 3-14 Sources

The source term uncertainty for most of the smaller tank farm sitesis of no consequence because the
activity released was insignificant compared to the few large releases. In the tank farm, there was one major
release (CPP-31); three much lower and roughly equal releases (CPP-79 [deep]; CPP-27/31; and CPP-28); and
several other minor releases that had atotal activity severa orders of magnitude lower than the four largest
releases. Releases incorporated in the model included both measured and estimated waste volumes and waste
compositions. The measured values are expected to be more accurate than the estimated values.

There are two main areas of uncertainty in the waste source terms: first is the volume of waste
released; second isthe activity per unit volume of waste released. The uncertainty in the specific activity varies
among the radionuclides. In general, the activity of the fission products (Cs-137, Sr-90, Tc-99, etc.) can be
accurately (within 5%) estimated or measured. Tritium and 1-129 can be accurately measured or estimated in
some wastes. However, dueto their volatility, those radionuclides sometimes separate from the bulk of the
fission products. When this occurs, the estimates become less accurate. The activity of the activation products
(including the transuranic components) can be accurately measured, but estimates of the activation products
are less accurate than those of the fission products due to difference in fuel design, reactor operation, etc., that
affect the activity of activation products. The estimates of the activation products may be accurate within a
factor of two.

In addition to the radionuclide activities, the waste compositions include nitrate concentrations. The
nitrate concentrations for the major releases are either measured or estimated based upon waste generation and
treatment flowsheets. Most of the nitrate estimates are likely accurate to within 20%. The nitrate concentrations
are inherently more accurate than many of the radionuclide activities because of process and physical limits
(solubility) on the nitrate concentration.

The uncertainty of each major release siteis presented in the following:

» CPP-31 - Thisisthe source of the bulk of activity released at the tank farm. The uncertaintiesin its
source term are larger than many of the other source terms. The CPP-31 source term (total activity) isan
order of magnitude higher than even the second largest tank farm release source term. The volume of
waste released was estimated to be 18,600 gal. This value is good to plus/minus 4,000 gal (about 20%).
The radionuclide activity included measured values from waste sample analyses (variability of 10% or
less) for Cs-137, Sr-90, H-3, U, Pu, and nitrate.

Tc-99 was not measured but is expected to be accurately estimated based upon fission yield. The waste
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had been concentrated in the process equipment waste evaporator, which depleted the H-3 and I-129 from
the fission yield values. Therefore, the estimated 1-129 activity was reduced by the same factor as the
measured H-3 activity. Thisis probably accurate to within a factor of two for 1-129. Other transuranic
components (Np-237, Am-241, etc.) are likely within afactor of two, based on the ORIGEN2-based
estimates documented in Appendix E.

CPP-27/33 - Thisleak consisted of Waste Calcining Facility scrub solution. In this case, neither the
volume nor composition was measured at the time of the release. However, most of the contaminated soil
was removed and the activity of Cs-137 in the contaminated soil was measured/estimated. A reasonable
Waste Calcining Facility scrub solution activity was assumed (based on historical sample data), and the
total Cs-137 activity released was divided by the Waste Calcining Facility scrub solution Cs-137 specific
activity to get the volume of scrub solution released. In this case, the waste activity and waste volume do
not have separate uncertainties. An error in one tends to be cancelled by a compensating error in the
other. For example, if the assumed specific activity istoo low, then the calcul ated waste volume is too
high by a compensating percentage (and visaversa). Therefore, although errors are likely in both the
activity and waste volume estimates, they are not necessarily additive. In this case, the greatest
uncertainty lies with the estimate of the total Cs-137 activity in the soil that was removed. However, the
model does not account for soil removal.

The Cs-137 activity was estimated based upon average radiation readings taken from five (accessible)
sides of the waste boxes as the soil was removed from the site in 1974. Basing the Cs-137 on such
readings is likely accurate to within afactor of two. All other radionuclides were cal culated based upon
Cs-137; therefore, most fission products will be accurate to afactor of two. Dueto their volatility, the H-3
and 1-129 estimates may be less accurate than other fission products. The activation products are also
likely good to a factor of two because they were along-term average of fairly well-defined waste
(first-cycle Al raffinate).

The nitrate estimate for this release is not as good as other releases because the release consisted of two
parts: (1) ahigh-activity stream for which the nitrate estimate is very good and (2) alow-activity (decon
solution) stream for which the nitrate concentration estimate is good, but the volumeis unknown. The
second waste stream does not affect the radionuclide activity. In this case, the nitrate is likely good to
only afactor of two aswell.

CPP-28 — Thisleak consisted of first-cycle coprocessing raffinate. Such waste was well defined. The
specific activity of the waste was based upon contemporary analyses of coprocessing wastes that
included Cs-137, Sr-90, H-3, U, Pu, and Np-237. Tc-99 and 1-129 were not included in the analyses but
can be accurately estimated based upon fission yield. The specific activity estimate of these radionuclides
isgood. The activation products transuranics were estimated based upon the Cs-137 activity. The volume
of waste released was estimated based upon the volume of contaminated soil, activity of the soil, and the
specific activity of the waste. As with CPP-27/33, errors in the estimated volume released are somewhat
compensated by the errorsin the source term specific activity. If the estimated specific activity istoo
high, the estimated volume will be too low. So the errorsin activity and volume are not additive. The
major source of error isin the total activity originally in the contaminated soil. The total error (combined
volume and specific activity) is accurate to about 50% for the fission products and a factor of two for the
activation products.

CPP-79 (deep) — Thisrelease is the least well defined of the four major tank farm releases and thus has
the most uncertainty. The activity released was based upon blends of predominantly stainless-steel,
first-cycle raffinate, with smaller amounts of Al, Zr, and other wastes. The fission product estimates are
likely very accurate relative to each other (within 5%). Due to the blending of wastes, the activation
product activity could vary significantly. However, al activity depends upon the estimate of the Cs-137
activity. The waste that |eaked was assumed to have been first-cycle raffinate. In fact, a significant
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portion of the waste was not first-cycle raffinate. Such waste would have a significantly lower Cs-137
activity. The estimated leak volume was based upon steam dilution estimates of waste transfers. Steam jet
dilution is variable and those estimates could be off by afactor of two.

Although the total activity estimate for CPP-79 (deep) is potentially more variable than other rel eases, the
assumption and estimates were on the conservative (high-activity) side. The ORIGEN simulations
generated two potential waste source terms, based upon different blends of waste. Both estimates have
similar fission product activity, but the transuranic content varies by about a factor of two (some slightly
more, some dlightly less). The stream with the highest Pu-239 activity was used, and the entire release
was assumed to be first-cycle raffinate. This assumption is not correct because a portion of the waste
released was not first-cycle raffinate but included some relativity process equipment waste solution and
perhaps other relativity solution. Therefore, although the specific activity is variable, the fission product
activity could be no more than 25% higher, but it could be considerably less (up to a factor of two).
Likewise, the transuranic activity islikely no more than afactor of two higher than the estimate, but
could be up to afactor of four less.

A-10.2.2.1.2 Service Waste

The injection well provided a direct source of contamination to the aquifer. However, during the
injection well failure, alarge fraction of the service waste stream entered the vadose zone. During this period,
the depth of the discharge to the vadose zone is uncertain. The vadose zone disposal of the service waste could
result in adelayed arrival to the aquifer and allow the contaminants to arrive in the aquifer after the well was
repaired and receiving service waste again. This could result in a short period of higher concentrations due to
superposition of the delayed and current disposal. The vadose zone and aquifer models should capture the
behavior because, during the estimated well failure period, the injection well disposal was placed into the
vadose zone model.

The discharges of H-3 and Sr-90 to the service waste stream were monitored regularly and the
uncertainty in these two contaminant source terms should be small. The discharge of 1-129 was also monitored
but less frequently than H-3 and Sr-90. The source term for the other COPCs was estimated from less data and
the uncertainty is higher. The H-3 and Sr-90 were regularly monitored in the downgradient wells and provide a
check of the uncertainty in these two source terms. The aquifer model had good agreement with the observed
H-3 and Sr-90 and verifies the uncertainty is not significant for these two COPCs.

The Tc-99 concentrations were never monitored in the INTEC service waste. The service waste source
term was estimated from 2001 Tc-99-to-1-129 concentration ratios in the aquifer near the CFA and the 1-129
source term (see Section A-9.2.3). The sensitivity of the model to an increased Tc-99 service waste was
evaluated by using the maximum Tc¢-99-to-1-129 ratio to estimate the source term and can be used to assess
effect of the Tc-99 service waste uncertainty. The uncertainty of the injection well Tc-99 source term will
result in higher or lower concentrations far south of INTEC at the current time and should not significantly
change predicted concentrations near INTEC now or into the future. The uncertainty of the other COPCsis
recognized but cannot be quantified.

The arrival of each OU 3-14 tank farm COPC to the aquifer should occur long after the injection well
component of that COPC has moved south of INTEC. This should not allow superposition of each COPC when
evaluating whether the COPC is above the MCL, but superposition of different COPCs can occur for arisk
calculation. Most of the Sr-90 currently in the aguifer beneath INTEC is the result of the CPP-3 injection well
operation and will contribute to a higher cumulative risk as unretarded tank farm COPCs arrive in the aquifer.
Thus, the injection well source term uncertainty would only contribute to total risk calculations from the tank
farm sources and should not contribute to an MCL evaluation for each COPC, because the CPP-3 injection
well source will have moved south of INTEC before the tank farm sources reach the aquifer.

Aswith the CPP-3 injection well, the former percolation pond sources were estimated from discharge
records reported for the percolation ponds. The discharge records were not regularly reported over the years,
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and an average daily discharge was used for the percolation ponds source terms. The uncertainty of the
percolation pond source terms is recognized but cannot be quantified.

A-10.2.2.1.3 OU 3-13 Soil Sources

The OU 3-13 soil sources were estimated from the volume and contaminated soil concentration. These
sources were implemented in the model on March 29, 1990, and represent radioactivity remaining in the soil at
thistime. The contaminated soil volume was assumed to be represented by a cube spanning the horizontal
extent of measured contaminant and extending from land surface to the top of basalt. The soil concentration
applied to this soil volume was typically the highest measured value. Using the spanning volume and
maximum concentrations means that both the soil volume and concentration were conservatively estimated and
that the total radioactivity assumed to be at each siteis most likely much less. The uncertainty in the soil
sources will result in overestimating the contribution to groundwater risk from these locations.

A-10.2.2.2 Transport Parameters

Simulating contaminant transport through porous media requires parameterizing the solute chemical
interaction with the soil/rock matrix (sorption) and dispersion in the modeled system. The model’s sensitivity
to sorption and dispersivity were investigated simulating Sr-90 and is presented in Appendix J.

A-10.2.2.3 Hydraulic Parameters

Numerous cores of INTEC sediment have been taken, and laboratory analysis of the cores has been
performed to estimate hydraulic conductivity, porosity, and soil moisture characteristics. However, hydrologic
parameters tend to be scal e-dependent. Cores represent nearly point-scale data, and the model representsafield
scale. The model can be parameterized with the measured hydraulic properties, but disparity between measured
and simulated scales requires adjustment of parameters to match observed conditions. The model was
calibrated to perched water elevation, perched water temporal trends, and contaminant concentrationsin the
perched water and aquifer. The calibration process should reduce the model’s uncertainty due to hydraulic
parameters to a small amount.

A-10.2.2.4 Infiltration Rate

The model’s infiltration rate was spatially varying and was estimated from known anthropogenic
sources (i.e., lawn irrigation, steam vents, and line leaks) and from the natural water sources (i.e., Big Lost
River and precipitation). There is alarge amount of uncertainty in the amount and locations of the
anthropogenic water sources and the recharge from precipitation because of the following reasons:

(1) approximately 10-11% of the produced water is unaccounted for, (2) the accuracy of the flow meterson the
production wells is unknown, and (3) very limited soil moisture data were used to estimate infiltration due to
precipitation. The model’s sensitivity to infiltration was investigated for along-lived mobile contaminant
(Tc-99) and for a short-lived relatively immobile contaminant (Sr-90, see Appendix J) for ahigh and low tank
farm infiltration rate, and, for aworst case, anthropogenic infiltration rate.

The model’s Tc-99 sensitivity to different infiltration rates was not great because alarge fraction of the
Tc-99 inventory was directly injected to the aguifer in the CPP-3 disposal well. Thisis probably area source
of uncertainty in the model predictions because the agreement between the simulated and observed perched
water was comparable and either simulation could equally represent Tc-99 contaminant transport. The peak
Tc-99 arrival in the northern shallow perched water was not observed in the field data and the higher and lower
infiltration rates were in thetail of the observed data. Peak aquifer concentrations were within afactor of two to
three of the base case and the uncertainty is acceptable.

The Sr-90 uncertainty due to infiltration rates is substantially greater because changes in vadose zone

water velocity are multiplied by the retardation factor, and the average Sr-90 travel time through the vadose
zoneis several half-lives (see Appendix J).
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A-10.2.2.5 Subsurface Structure

The INTEC subsurface is a highly complex layering of basalt flows and sedimentary interbeds, and an
infinite number of possible structures could be inferred from the well log data. The sensitivity analysis used the
most conducive for transport and least conducive for transport generated using stochastic simulation to
evaluate model sensitivity to subsurface structure. The two structures were run with Sr-90 and Tc-99.

Aswith the infiltration rate sensitivity, the Tc-99 sensitivity to different subsurface structures was not
great because alarge fraction of the Tc-99 inventory was directly injected into the aquifer at the CPP-3 disposal
well. Thisis probably areal source of uncertainty in the model predictions because the agreement between the
simulated and observed perched water was comparable and either simulation could equally represent Tc-99
contaminant transport. Peak aquifer concentrations in the year 2095 were higher than the base case, but still an
order of magnitude below the MCL.

A-10.2.3 Model Uncertainty Summary

The possible impact of the uncertainty is summarized for each COPC simulated in the groundwater
risk pathway (except Sr-90, which may be found in Appendix J) as follows:

» H-3 - The mgjority of the H-3 released to the INTEC subsurface originated from the CPP-3 injection
well. Theinjection well contributed 20,100 Ci and the OU 3-14 tank farm sources contributed only 10 Ci
out of atotal 21,500 Ci released to the subsurface. Uncertainty due to vadose zone model parameters,
vadose zone model structure, net infiltration rate, and tank farm source termsisinsignificant. The aquifer
model was calibrated to tritium concentrations in monitoring wells, and tritium discharges to the service
waste water were monitored regularly. The tritium concentrations in downgradient wells were also
regularly monitored. The overall uncertainty in the tritium aquifer concentrations predictionsis low.

* |-129 — The mgjority of the 1-129 released to the INTEC subsurface also originated from the CPP-3
injection well. The injection well contributed 0.86 Ci and the OU 3-14 tank farm sources contributed
only 0.001 Ci out of atotal 0.98 Ci released to the subsurface. Uncertainty due to vadose zone model
parameters, vadose zone model structure, net infiltration rate, and tank farm source termsisinsignificant.
The aquifer model was not calibrated to aquifer 1-129 concentrations but was compared to observed
concentrations. The simulated and observed concentrations were similar. 1-129 discharges into the
service waste stream and aquifer concentrations were monitored less frequently than tritium. The overall
uncertainty in the 1-129 predictions of groundwater concentration is low for sources originating from the
injection well and the tank farm.

* Np-237 — The magjority of the Np-237 released to the INTEC subsurface & so originated from the CPP-3
injection well. The CPP-3 injection well contributed 1.07 Ci and the OU 3-14 tank farm sources
contributed only 0.03 Ci out of atotal 1.2 Ci released to the subsurface. Uncertainty due to vadose zone
model parameters, vadose zone model structure, net infiltration rate, and tank farm source termsis small.
Np-237 discharges to the service were monitored infrequently and were estimated using process
knowledge. The overall uncertainty in groundwater concentration prediction from Np-237 is moderate.

* Pu-239 — The magjority of the Pu-239 released into the INTEC subsurface originated from the OU 3-14
tank farm sources and the OU 3-13 soil contamination sites. The OU 3-14 sources contributed 6.9 Ci and
the OU 3-13 soil contamination sites contributed 1.1 Ci out of 8.0 Ci released to the subsurface. The
CPP-31 was the largest contributor to the Pu-239 inventory, which was estimated to be accurate within
30% (20% in liquid volume and 10% in activity concentration). Pu-239 is highly retarded in the
subsurface and the travel time was estimated to be 90,000 years. The source uncertainty for Pu-239 is
low, but the very long vadose zone travel time increases the predictive uncertainty and the overall
uncertainty in groundwater concentration prediction is high. The uncertainty of exceeding the MCL is
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low because the maximum predicted concentration is several orders of magnitude below the MCL.

Pu-240 — The mgjority of the Pu-240 released into the INTEC subsurface originated from the OU 3-14
tank farm sources and the OU 3-13 soil contamination sites. The OU 3-14 sources contributed 1.07 Ci
and the OU 3-13 soil contamination sites contributed 0.12 Ci out of 1.2 Ci released to the subsurface. The
Pu-240 source term uncertainty and vadose zone transport uncertainty are the same as that for Pu-239.
The uncertainty for the Pu-240 prediction is high. The uncertainty of exceeding the MCL islow because
the maximum predicted concentration is several orders of magnitude below the MCL.

Tc-99 — The majority of the Tc-99 released into the INTEC subsurface originated from the CPP-3
injection well, but the OU 3-14 tank farm source also contributed a significant fraction. The CPP-3
injection well contributed 11.9 Ci and the OU 3-14 tank farm source contributed 3.56 Ci out of 16.7 Ci
released to the subsurface. The majority of the tank farm source is from the CPP-31 site and the source
was estimated to be accurate within 30%. However, the CPP-3 injection well source was estimated from
aquifer concentration ratios of 1-129 to Tc-99 and the I-129 source. The calibration of the vadose zone
model to the observed Tc-99 concentrations in the northern shallow perched water wellsis uncertain
because the data began after peak concentrations of Tc-99 had passed through. The aquifer model aso
underpredicts the concentrations at the ICPP-MON-A-230 well. For these reasons, the uncertainty of the
Tc-99 prediction is high.

U-234 — The OU 3-14 tank farm sources, OU 3-13 soil contamination sources, and the CPP-3 injection
well all contributed similar amountsto the total U-234 released to the subsurface. The OU 3-14 tank farm
sources contributed 0.095 Ci, the OU 3-13 soil contamination sources contributed 0.140 Ci, and the
injection well contributed 0.135 Ci out of 0.391 Ci released to the subsurface. The mgjority of the tank
farm source is from the CPP-31 site and the source was estimated to be accurate within 30%. The

OU 3-13 soil site sources were estimated to be grossly conservative. The injection well U-234 was
estimated from very limited data. U-234 is retarded in the subsurface, but the half-life is 244,000 years
and radioactive decay en route to the aquifer is negligible. Thus, uncertainty in the radioactive decay
attenuation en route to the aquifer is negligible. However, the source term is believed to be overpredicted
because of the grossly high OU 3-13 estimates and an overestimated OU 3-14 source term. The overall
uncertainty of the U-234 groundwater concentration prediction is moderate because of the uncertainty in
the injection well source term and conservative OU 3-13 and OU 3-14 source terms. The uncertainty of
exceeding the MCL islow because the maximum predicted concentration is several orders of magnitude
below the MCL.

Mercury — The mgjority of the mercury released into the subsurface originated from the OU 3-13 sail
sources and CPP-3 injection well. The OU 3-13 soil sources contributed 585 kg and the injection well
contributed 400 kg. The OU 3-14 tank farm sources only contributed 72 kg. The injection well source
term was estimated and the OU 3-13 soil site source term was grossly overestimated and was equal to
that used for the OU 3-13 RI/BRA. As aresult, the overall uncertainty of the mercury groundwater
concentration prediction is high. The uncertainty of exceeding the MCL islow because the maximum
predicted concentration after 2095 is an order of magnitude below the MCL and the OU 3-13 sources
were grossly overestimated.

Nitrate — The mgority of the nitrate released into the INTEC subsurface originated from the CPP-3
injection well and the former percolation ponds. The injection well contributed 2,830,000 kg; the former
percolation ponds contributed 1,310,000 kg; and the OU 3-14 tank farm sources only contributed
21,200 kg out of atotal 4,160,000 kg released into the subsurface. Uncertainty due to vadose zone model
parameters, vadose zone model structure, net infiltration rate, and tank farm source termsisinsignificant.
The aquifer model was not calibrated to aquifer nitrate concentrations but was compared to observed
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concentrations. The simulated and observed concentrations were similar. The overall uncertainty in the
nitrate prediction of groundwater concentration is low.
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